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Foreword from the Editors
This issue of the Journal of Symbolic Computation collects selected papers on work related to the
Symbolic Computation and its Applications (SCA) 2010 conference, held in Maribor, Slovenia, June
30–July 2, 2010.
The conference was organized by the Center for Applied Mathematics and Theoretical Physics
(CAMTP) of University of Maribor and the Institute of Mathematics, Physics and Mechanics (IMFM)
with the financial support of the Slovenian Research Agency. The concept of this meeting was to bring
together researchers from various areas of natural sciences, who employ and/or develop symbolic
techniques and provide a platform for discussions and exchange of ideas. Indeed, the interaction
between the participants was quite intensive.
In particular, we had the pleasure to welcome both prominent and young speakers from various
branches of mathematics, among them differential equations, dynamical systems, combinatorics,
algebraic D-modules, group theory and geometry. Also, applications to physics and biology were
addressed.
The speakers demonstrated their developments using computer algebra systems such as GAP (The
GAP Group, 2008),Mathematica (Wolfram Research, Inc., 2010),Maple (Geddes et al., 2005),Matlab
(MATLAB, 2010), SAGE (Stein et al., 2011), Singular (Decker et al., 2011) and its non-commutative
extension Singular:Plural (Greuel et al., 2011).
Wewish to thank everyonewho contributed to this special issue: the authors of all submissions and
especially the referees,whodid an excellentwork andprovided the authorswith valuable suggestions,
helpful corrections and detailed remarks. The next SCA conference will be held at the RWTH Aachen
University, May 17–20, 2012.
This volume contains papers on the following topics:
(1) estimating the number of limit cycles in polynomial systems of ordinary differential equations
with tools and algorithms of computational algebra—this is an important problem related to
Hilbert’s 16th problem; an algorithmic approach to find an upper bound for the number of small-
amplitude limit cycles bifurcating from a singular point is presented (tutorial paper by Shafer);
(2) studying properties of normal forms of ODEs related to isochronicity of oscillations; efficiency of
a computational approach to decomposition of arising affine varieties using modular arithmetic
is demonstrated; some interesting open problems are posed (paper by Han and Romanovski);
(3) analysis of polynomial mappings which have iterative roots; with help of the computer algebra
system Singular a condition under which polynomial functions have quadratic iterative roots of
quadratic polynomial form is obtained; furthermore, all polynomial functions which have cubic
iterative roots of quadratic polynomial form are found and the iterative roots are computed;
a generalization to 2-dimensional homogeneous polynomial mappings is considered (paper by
Yu, Yang and Zhang);
(4) a model of the use of computer algebra system GAP in algebraic graph theory for embedding
a semisymmetric cubic graph on 112 vertices into another semisymmetric graph, involving
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the investigation of related coherent configurations and definition of some new (mostly non-
Schurian) association schemes (paper by Klin, Lauri and Ziv-Av);
(5) Serre’s reduction of underdetermined linear systems of partial differential equations with either
polynomial, formal or locally convergent power series coefficients, andwith holonomic adjoints,
which results in the proof that these systems can be defined by a sole linear partial differential
equation and in an algorithm to compute such an equation for the case of polynomial coefficients
(paper by Cluzeau and Quadrat);
(6) a new fraction-free algorithm for the computation of a diagonal form of a matrix over a certain
non-commutative Euclidean domain over a field with the help of Gröbner bases as well as new
results on normal forms of matrices over non-simple domains (paper by Levandovskyy and
Schindelar);
(7) an algorithm, built upon the constructive ideas of J. M. Thomas, for decomposition of systems
of algebraic and non-linear partial differential equations and inequations into so-called simple
subsystems; this leads to the disjoint partition of the set of solutions (paper by Bächler, Gerdt,
Lange-Hegermann and Robertz);
(8) a new algorithmic framework to compute the initial coefficients of the Laurent series expansion
of Feynman parameter integrals depending on a real parameter ε and a single discrete variableN ,
by means of new summation tools for dealing with indefinite nested product–sum expressions
(paper by Blümlein, Klein, Schneider and Stan);
(9) a generalization of Czichowski’s algorithm for computing the logarithmic part of the integral
of a rational function to a rather general class of transcendental functions together with an
asymptotic bound for the number of field operations required (paper by Raab);
(10) investigation of alternative strategies for the computation of Gröbner bases of submodules of Zn
(and hence also Gröbner bases of binomial ideals) which avoid the use of Buchberger algorithm
(paper by Boffi and Logar).
Dear reader, we hope you enjoy this issue.
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